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User language considerations in
military human-computer interface design

INTRODUCTION

This report details the soldier language/culture issues of
possible relevance to US military effectiveness, especially in those
systems with critical human-computer interfaces. In general, it
was found that although few "applied" studies have been conducted,
"basic" research as well as anecdotal reports indicate that such
variables can, and frequently have, impaired military system
effectiveness in terms of safety, morale, and/or mission
accompiishment.

Because of this dearth of relevant applied research, a
computer-based experimental task which incorporates US Army map
symbology in a series of electronic map presentations has been
developed as part of the current project. Aithough not yet refined to
the level required of a research tool, descriptions of the
experimental tasks, the maps, and the associated program cods are
included in this final project report.

LANGUAGE: RELEVANCE FOR THE US MILITARY

Statistics

Historically, "the United States has had a lot of experience
recruiting aliens to its military, and at times the army has been 25
percent foreign-born® (Sinaiko, Curran, King, & Schneider, 1985).
Major subcultural groups in the United States and in its armed
services include Blacks, Hispanics, Asians, and Pacific lslanders.
With a median age of 24 years, Hispanics as a group are six years
younger than the general US population. In 1983, they numbered 15
million, which represents almost 7% of the populaticn, and comprise
the largest linguistically-distinct group and the second fastest
growing group in the United States (Estrada, 1985).

These data, combined with the “baby bust® among White
Americans, and the fact the limited English speaking (LES)
Hispanics--most of whom are insular Puerto Ricans--tend to be
well-educated and highly motivated, make Hispanics a desirable




recruiting pool (see, for example, Harman, 1984 and Holland,
Rosenbaum, Stoddart, Redish, Harman, & Oxford-Carpenter 1984).
Eitelberg (1985), who regards Hispanics "as an important manpower
resource for the military", notes that while Hispanics are presently
underrepresented in the military--comprising 1.5 % of the officer
force and 3.9% of the enlisted force--they tend to be
overrepresented in clerical and combat-arms specialties.

Occupational Issues

Deficits in language and basic skills among many Hispanics,
particularly insular Puerto Ricans, may mean that they will not be
able to use complex military hardware, particularly under the heavy
workload conditions of combat. Although Chang & Lare (1985)
reported no significant differences in low level text decoding and
lexical knowiedge abilities between English as a second language
(ESL) and native English speaking (NES) recruits, the ESL subjects
performed significantly worse on higher level tasks including text
comprehension and information integration. Such performance
differences undoubtedly contribute to the underrepresentation of
ESL personnel in technical specialties requiring, for example,
sufficient reading ability to comprehend long and complex technical
manuals (see, e.g., Chang & Lare, 1985).

Triandis (1985) found that language difficulties limited the
ability of Hispanic Naval personnel to understand their careser
options, leading them to become disatfected and unhappy. The Army
has reported that some US soldiers born in Guam, the Philippines,
Vietnam, and Puerto Rico, understand so little English that they are
rendered “unreliable® (Miami Herald, May 22, 1986). In an extreme
case, a Pakistani-born US sailor who failed out of a Naval
electronics school due to language difficulties was charged with
murdering one instructor and wounding two others (Miami Herald,
November 17, 1988).

Salas, Kincaid, & Ashcroft (1980) found that 25% of the
variance in drop-out rates from Naval recruit training could be
predicted from English comprehension level. They further report
that enlistment exam scores were not predictive of later
communication ditficulties, and recommsend that remedial programs
place emphasis on all four English language skilis: reading, writing,
speaking, and listening. Clearly, the imbalance between Hispanic
work force availability and competence on language-intensive tasks
shifts the emphasis for the armed services from recruitment to




training (Estrada, 1985; Harman, 1984). Unfortunately, however,
Chipman (1985) notes that “researchers in the training area don't
know enough about the effects of language proficiency, or about
information: processing under stress.”

CONCEPTS AND ISSUES IN BILINGUALISM

Language skills

Full use of language involves development of four kinds of
skill. Speaking and writing are called the language production or
encoding skills, while listening and reading are termed language
reception or decoding skills. As detailed by Macnamara (1967), four
aspects of language may be distinguished within each of these four
skills. These are: lexical (word), semantic (meaning), phonological
(sound), and syntactic (structure) characteristics. Monoclinguals may
vary in their level of ability across each of these sixteen skill x
aspect combinations, while a bilingual's abilities may vary across
these sixteen combinations in both their native and secondary
language(s). Degree of bilingualism, therefore, is a very complex and
often inadequately-defined construct which may vary along
numerous continua.

Diminished lexical, syntactical, or phonological competence
may contribute to HCI problems. Research on optimal computer
command names (see 8.g., Rogers & Oborne, 1985) can identify words
that are concrete, familiar, understandable, and high in imagery in
one language--typically English--but these characteristics may be
different for individuals for whom English is nondominant.
Similarly, grammatical torms that are clear to native English
speakers may be difficult for those who speak English as their
second language. HCI guidelines or standards based exclusively on
English text or developed with native English speaking subjects may,
therefore, be invalid for ESL system operators.

Balanced Versus Unbalanced Bilinguals

Balanced bilinguals are individuals who have both good and
equal ability in two or more languages, while unbalanced bilinguals
are stronger in one language {or in one skill or aspect of language).
Perfectly balanced bilinguals are rare because most bilinguals learn
one language earlier and more thoroughly than the other(s) and
therefore are, in some measure, deficient in their second language.
Unbalanced bilingualism is not always apparent due to strategies




and compensatory processes employed by such individuals when
communicating in the weaker language (Macnamara, 1967). These
techniques include speech simplification and avoidance of hard-to-
pronounce words.

Even among individuals who learn two languages
simultaneously, or who thoroughly learn a second language, perfect
balance is infrequently achieved because each of these languages
may serve different communicative functions, such as domestic ard
social communications versus business or formal communications
(Segalowitz, 1981). These different situations typically require
different vocabulary, phraseology, syntax and/or level of literacy,
and Macnamara (1967) has said that it is "pointless" to look for
balanced bilinguals in circumstances having widely varying demands
and characteristics.  Such circumstances are said to invoive
diglossia, and bilinguals typically exhibit ditferent proficiency
levels in one or more of the language skills or aspects previously
detailed. Estrada (1985) estimates that 50% of American Hispanics
do not speak English in their homes which, of course, suggests that
many Hispanics in the armed forces maintain ditferent languages for
different spheres of their lives.

Processes implicated in performance decrements

Psycholinguistic research on perfermance decrements
frequently considers cognitive processing in bilinguals, and thus
focuses on information storage, retrieval, and memaory
reprasentations (Segalowitz, 1981). As detailed in later sections,
spare capacity, workload, and stress effects are critical elements
of these areas of inquiry.

Research on bilingualism has examined various types of
interference effects and the contexts in which they occur
(Hasselmo, 1967). Although there is not wice-spread agreement,
three main categories of interference have been proposed:

1. lexical--interference involving the meaning of words;
2. grammatical--cross-language conflicts in syntax and
word-combinations (morphology); and

3. phonological--over- or under-ditferentiation of
sounds.

In HC! contexts, lexical interference could involve
misinterpretation of English words that have a different meaning in
the user's dominant language. Dornic (1977) claims that automatic




activation of words in the dominant language by the physical
presence of their referents is one source of performance decrement
among bilinguals. This could be viewed as lexical interference.
Grammatical interference might occur when sentences are
incorrectly interpreted because of misleading similarities in
structure. Phonological interference Ieads to slower
pronounceability of words, which slows verbal tasks and tasks that
require covert speech. Such interference may be a more frequently
occurring problem in the future as speech synthesis technology is
increasingly incorporated into modern military and other systems.

Individual Differences

Although little research has been devoted to these variables
(Shneiderman, 1987), a myriad of individual characteristics have
been hypothesized to mediate the performance-user language
relationship. A great potential for HCI research lies in this area if
these many variables are organized in a theoretically meaningtul
manner, their relative strengths determined, and the practical
ability of HCI designers to take account of them is assessed. -Some
examples of systematic attempts to incorporate attention to such
variables into HCI design include IBM's development of the 1984
Olympic Message System (Boies, Gould, Levy, Richards, & Schoonard,
1985), and Apple Computer's guidelines for writing software for
international markets (Apple Computer,1987, 1986).

Because these individual difference variables have, by-and-
large, not been empirically assessed in military- or HCl-relevant
situations, they are merely listed here without further expansion.

Van Der Veer, Tauber, Waerns, & Muylwijk (1985):

-field dependencel/independence,
-impulsivity/reflectivity,
-operation learning/comprehension learning,
-introversion/extraversion,
-negative fear of failure,
-perception of own competence,
-knowledge and experience,
-intelligence.

Shneiderman (1987):

-Myers-Briggs Type Inventory types.

Coovert & Goldstein (1980):

-internal/external locus of control.

- - asere A aen




The following are also hypothesized to influence performance by
bilinguals when working in their subdominan. language:
-psychological differentiation,
-gross effects of ecology,
-individualism (social field dependence, social
facilitation, social loafing, social interaction styles,
intercultural interaction),
-delay of gratification,
-emotionality,
-values (matenalism, power distance, uncertainty
avoidance;.

Assessment of language ability.

A variety of instruments have been developed to assess English
competence, and these measures show moderate to high levels of
covariance (e.g., see Salas, et al.,, 1980). Degree of bilingualism has
been estimated by comparing several types of language
competencies (i.e., encoding versus Jecoding, writing wversus
speaking) in the languages used by the respondent (aithough recall
that to be thorough, this must be done for sixtesn skill x aspect
combinations). Interrelationships among bilingualism measures
have been reported 'o range widely (Fishman & Cocper, 1971).
English language measures pick up relatively fine, quantifiable
degrees of English competency, whereas bilingualism measures
assess extent and direction of imbalance.

Although complex and sophisticaled methods have been
developed to measure bilingualism, research seems to indicate that
the best predictors of language dominance are the language used in
the home and proficiency self-ratings. Macnamara (1967) warns,
however, that bilinqual proficiency i1s best measured on the skills
that are of interest This position is consistent with the
observation that language proficiencies are contextually delimited.
It also suggests that ianguage abiities in the mlitary should be
assessed in relevant contexts, including HCIs and stresstul
situations.

PERFORMANCE IMPLICATIONS OF BILINGUALISM

Stress eftects
Although imbalances in language proficiency may, as
discussed, be masked through a number of techniques, these are




likely to become manifest under stress (Dornic, 1980). Recently, for
example, a Hialeah, Florida Hispanic police officer was forced to
resign his position because "...when he got excited, he would revert
to Spanish" (Miami Herald, April 18, 1988). He was, therefore,
unable to communicate effectively, which rendered him unable to
perform his duties satisfactorily . We may interpret such behavior
in tight of Drive Theory (see, e.g., Spence, 1958; Hull, 1952) which
hoids that the Excitatory potential for responses under high levels
of Drive are those having the greatest Habit strength--that is, E = D
x H. In unbalanced bilinguals, therefore, the language used (i.e., the
response with the greatest excitatory potential) under stressful
conditions (which increases Drive) is that which is stronger or

predominant (i.e., has greater habit strength).

In a series of reports, Dornic and his associates have
postulated that greater effort and cognitive processing resources
are required by individuals working in their nondominant language
(see, for example, Dornic & Wirberg, 1983; Dornic & Dornic, 1981;
Dornic, 1979). Hispanc ESL soldiers working with high technology,
computer-based miitary systems (and the associated esoteric
terminology) appear particuiarly susceptible to the adverse
performance effects assoc:ated with diglossia.  Such performance
decrements may be exacerbated during miltary operations which
may expose soldiers to a varnely of stressors including
environmegntal (noise, temperature), task informaticn load
{complexity, input rate, unexpected events;, emotion (incentive,
fear, risk-taking), and mental fatigue (Dornic & Dornic, 1981;
Dornic, 1977).

Such effects may be interpreted through Kahneman's (1973)
concept of “spare capacity” for processing information. As a
situation becomes more demarnding--by. for example. an increase in
task complexity, presence of environmental siressors, or use of
nondominant language. this spare capacsly is tapped in order to
maintain a satisfactory level of proficiency. As these demands
approach, and then exceed, an individual's processing capacity,
performance delerigrales

It required to perftorm two tasks simultaneously under
demanding conditions. an operator wil typically try to maintain
satistactory performance cn the "pnmary” or more crit:ical task at
the expense of poocrer performance on the less important,
"secondary” task. Secondary task methcdology, therelore, focuses




upon performance impairments on these secondary tasks as the most
sensitive indicator of operator workload and the level at which
spare capacity is depleted. Stress-induced performance decrements
in bilinguals have been found through use of secondary task
methodology and corroborated via reports of perceived effort
(Dornic, 1980).

Several hypotheses regarding the observed relationship
between stress and nondominant !anguage performance decrements
have been proposed. Noise appears to mask inner speech, and this
induces more problems when an individual is using the nondominant
rather than the dominant language. Further, since tasks performed
in a nondominant tanguage are by definition more campl=y,
performance-arousal efiects may be particularly problematic. Sirue
many stressors increase arousal, nondominant janguage tasks are
often performed at greater than optimal arousal levels, resulting In
performance decrements. Finally, there are some indications that
"mental fatigue” reduces the ability of bilinguals to keep their
language systems d.sunct and leads to less effective memory
search and impaired short-term memory (see Dornic, 1980).

Significance for the US milary

A number of repor's incicate that US muitary coperations have
been adversely affected by soldier language problems. During a
workshop devoted 1o H:zpanic subpopulations and Naval service, \ur
example, an incident was descrnibed in which a Marine tactical air
exercise was curnaled because some of the Hispanic personnel
reverted 1o speaking Spanish whi'e under the stress of miiitary
operations (Withams, 1385). The paucity of knowledge regarding the
efiects of language proficrency or information precessing under such
stress has led a representative of the Qftice of Naval Research to
conciude that " .t s guesticnable whether Hispanics should be
required to be abia to wrie in a second language [1e . English] while
under the stresses of combatl”™ (Chipman, *985).

There is some e. dence that bilinguaksm s a greater problem
in the military than a-e ileracy levels among high-schoo! educated
menolinguals. For exampie, Chang and Lare (1885) claim that text
comprehension of b.lnquals s worse than that of marginally-
literate NES recruv's and. of sigmficance for compu'er-based
systems and HCIis, tr:is dillerence held true tor both aud:itory and
visual presentations of lext




Research on performance by bilinguals indicates that both
encoding and decoding is slower in the nondominant language. For
exarmple, words can be matched to pictures (encoding) faster in the
dominant than the nondominant language (Dornic, 1977) which may
contribute to the reported language/culture differences in use of
symbolic information (see Pond, in press; Apple Computers, 1986).
Dornic (1980) suggests that "where fast decoding of verbal signals
is vital, information should always be given in the operator's
dominant language."

Potter, So, Von Eckardt, & Feldman (1984) delineate two
hypotheses regarding the association between equivalent words in a
bilingual's two languages. The word association hypothesis proposes
a direct connection between words in the two languages. In order to
name an object in one's nondominant language, for example, the
relevant word must first be retrieved in the dominant language, and
then a translation of this word made to the weaker language. On the
other hand, the concept mediation hypothesis proposes that both
languages have direct access to the object/concept stimulus.
Although the word association hypothesis is said to have some
intuitive appeal to language learners, Potter, et al. (1985) found that
both novice and expert hilingual subjects perform in a manner
predicted by the concept mediation hypothesis. These findings, if
substantiated, may mitigate somewhat the potential performance
decrements hypothesized here for ESL soldiers because no additional
response latency would be incurred as ‘“internal translations"
between the subdominant and dominant languages are required
before stimulus processing can begin,

Soldier native language issues may also adversely impact the
effectiveness of multi-national military operations. Sidorsky,
Geilman, & Moses (1979), for example, refer to such problems within
the North Atlantic Treaty Organization, and Simpson (1980) nctes
the potential lethality of "improper communications” during joint US
Army-Republic of Korea Army operations.

Such Jifficulties may arise in soldier-system interchanges as
weil as in interpersonal communications. In 1979, Parrish, Gates, &
Munger reported that the US Army had sixty computer-based systems
under development. Given the resulting increasec incidence of
human-computer interfaces (HCls) within the Army, we may
anticipate an increase ‘n language-induced operational problems
because such interactions are often language-based. Indeed, as




noted above, language/cuiture differences can impair HCI
effectiveness in graphic-based systems as well. Bersh, Moses, &
Maisano (1978), for example, note that even u symbol as intuitively
clear as a directional arrow may ove misinterpreted because of
observer cultural influences.

BILINGUALISM AND THE HUMAN-COMPUTER INTERFACE

Computer-spegific issues

An interuzsting and important issue in HCI research is how
computer iasts differ from their counterparts performed on paper.
This issue is relevant to the applicability of existing culture/
linguistic and task pcrformance literature to HCI design. A number
of studies have tound that certain tasks are performed faster and
better on paper than on computers. Wright and Lickorish (1983)
found that speed and accuracy of proofreading are superior on paper.
Gould and Crischkowsky (1984) found superior proofreading
performance on paps: thar on a CGRT, but did not find differences in
self-rep t-~ affect, comiurt, or visual problems. Gould (1986)
found wa. the paper-CRT difference could be eliminated by using
antialiased screen characters (characters formed by pixels of
variable brightness, producing better resolution) and fonts such as
those used in printing.

The superiority of paper over all but the best CRT displays
suggests that most existing computer hardware places a burden on
performance not present in traditional paper-and-pencil tasks, thus
increasing task compiexity. It seems likely that care in HCI design
can obviate much of this disadvantage of CRTs by, for example,
following Smith and Mcsier's (1384) screen display guidelines and,
of course, effectively accounting for variations in user language
capabilities.

Several other charactenstics of computers can be
hypothesized to set them apart from some non-computer-based
information handling. These include:

« controlladiiity--Many paper-and-pencit and verbal tasks are

under user conircl.  In much computer software the computer

is "in controi”, a~d it only accepts speciic user inpuls at
specific points 11 tme.

+ prediciability.- -Computers can be unpredictable to less-

experienced users. Some tasks, such as data entry and display,

1R




word processing, and commiunication are inherently less
predictable on a computer than they are in their non-computer
forms.
« familiarity.--For many inexperienced users, the computer is
a completely unfamiliar and alien device. This may be
particulary true for individuals from lower income families
(who, therefore, could not purchase a home computer), and
those with fewer years of education (and, thus, have less
possible exposure time with computers)..
It may again be anticipated that these variabies would be more
critical for the performance of ESL soldiers due to the higher
workload levels inherent in any English language-based operation.
Acceptance of, and attitudes towards computers may have
implications fer training and performarnce which are at least as
important as HCI| design issues. It may also preve true that poor HCI
design engenders negative attitudes among new users, leading to
motivational and performance decremants.

The HCI design process

Gould & Lewis (1985) have developed an HCI design process
that includes empirical testing with end-users and which contains
three design principles. These are:

- an early focus on users and tasks;

- use of empirical measurement in the design process; and

- incorporation of an iterative approach to the design.
Such an approach appears amenable to consideration of user language
capabilities, individual differences, and a military system context
as recommended in this report.

HC! guidelines

Formal guidelines (e.g., Smith & Mosier, 1984), military
standards (e.g.. MIL-STD 1472C), and HCI texts (e.g., Shneiderman,
1987) are attempts to organize existing knowledge about HC! dasign
and to influence software system implementations. Gould and Lewis
(1985) suggest that guidelines should be viewed as helpful in
getting started and in bulding prototypes, but we must recognize
that they are lintited in their ability to guide MCI design in specific
contexts. Given this context-dependence of HCI design, Gould (1987)
maintains that guidehnes and standards cannot take the place ot
behavigral work. Indead, sven the author of a guideline documen?
(Smith,1986) warns thatl present knowiedge does not warrant the
imposition of standards, but indicates that standards may eventually
evolve through empirical testing and implementation of guidelines.

i2




Based on the present review, it appears imperative that user
language/culture variables be included in this pre-standard
development testing.

As in many design approaches which adequately consider
human factors, Smith & Mosier (1984) frequently cite "flexibility"
as an important design concept (e.g., see the section introductions
for Data Entry, Data Display, Sequence Control, and User Guidance).
To effectively aid software designers in providing appropriate "flex”
for ESL users, however, requires more specific, empirically derived
recommendations. Only in rare instances are language/culture
variations specified in the current guidelines--for example, in ¢
2.4-29, Conventional Assignment of Color Codes, Smith & Mosier
indicate the "red is associated with danger (in our society)."

Examination of Smith and Mosier (1984) reveals a significant
number of additional guidelines that may have implications for
writin- suitware for bilingual end-users and that are, therefore,
candJidates for empirical investigations focussing on in ESL soldiers
in combat strecs situations. These include:

9 1.0-7: User pacec data entry may compensate for slower

processing in nondominaat languages.

§ ..0-14: Short data items ease demands on short term

memory.

9 1.3-5: Natural units of text may or may not be "natural"

given grammatical irterterence eifects (see above).

9 2.0-3: Data displayad in usable form may have implications,

for example, for presentation of data in feet versus meters.

9 2.0-11: Familiar wording and verb forms, if appropriate for

the user's nondominant languaqge, may promote comprehension.

¥ 2.0-14- Minimal use ¢! abbreviations may be particularly
helpful for ESL snldiers whose nondnniinant language

referents will not match an Engiish-based acronym.

i 2.1.1-7- Conventionai punctuatior may not be the sams tor

all languages (see, e g., A_ple Computers, 1986).

4 2.1.1-9: Use of sentences beginning with main topic reay not

be appropriate in all \anguages.

9 2.1.1-14: Use of active voico may not be appropriate for all

languages.

9§ 2.1.4-4. Standardized graphic symbolocy may not be suitable

for all cultures (see, e.qg., Pond, in oress; Apple Computers,

1986).
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1 2.1.2; 2.3: If cuitural ditferences in field dependence prove
sufficiently robust, the structure of data forms as well as
display formatting may prove especially critical for some
minorities.

Q1 2.4-29: As noted by Smith & Mosier, conventional color codes
may lead to a color interference effect across cultures.

q 3.0-13: User expectations regarding control-display
compatibility may vary across cultures.

¢ 3.1.7-1: Implementation of effective constrained natural
languages may prove difficult for bilinguals.

€ 3.1.8-1; Graphical interaction in dialogs may be useful for
bilinguals, although icans are known to differ across cultures
(Pond, in press; Apple Computers, 1986;).

A VARIABLY-INTENSIVE LANGUAGE TASK

Because, as indicated, there has been virtually no applied
research related to user language effects on military performance,
an experimental task was devised for future use as part of the
current project. Although it was not possible to fully refine and
validate the task as part of this contract, the task is fully
operational, and its parameters believed to be largely apnropriate
for use.

This task enables the experimenter to vary the language
intensiveness of the experimental instructions (called "prompts" or
"scripts” depending on the condition) from none through severe. The
task is Macintosh computer-based, uses six military map symbols
from the US Army Field Manual FM 21-30 as target stimuli (see
Appendix A), and employs electronic representations of maps as
backgrounds. Appendix B contains three sample task presentations,
and Appendix C depicts each of the ten map backgrounds. Note,
however, that due to printer limitations, these hardcopy
representations are considerably inferior.in quality to their
electronic counterparts used for research.

In all conditions, the subject is to locate a particular symbol,
the English and native language meanings of which have been
previously memorized. In all cases, target symbol detections are
indicated via a trackball/pushbutton input device. Response
latencies, numbers of hits, and misses are recorded as dependent
measures.
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For the first three conditions, one target symbol and fifteen
"distractor" symbois are presented on each map (see Appendix B,).
These task conditions are as follows:

1. The "prompt" is simply another representation of the

symbol itself. The subject is to locate the specified target

symbol on the map and indicate its position. This condition, of

course, requires no language processing.

2. The (hypothesized) easiest language processing condition is

one in which the target symbol prompt is delivered as the

corresponding word in the subject's native language (including

English as appropriate).

3. At the (again, hypothesized) next level of language

intensiveness, ESL subjects are prompted with the

corresponding word in English.

For the remaining conditions, three symbols of each type are
presented on each map--i.e., eighteen total per map presentation
There are one correct and two incorrect symbols of the specified
target type. The correct target is found by following the
navigational instructions in the stimulus "script"; A sample
map/script is presented Appendix B. These "Orienteering” task
conditions are as follows:

4. Navigational instructions are presented in the subject's

native language (including English, as appropnate).

S. Navigational instructions are presented in "good" English--

1.e., prose constructed according to Smith & Mosier (1984)

guidelines.

6. Navigational instructions are presented in "degraded”

English--i.e., prose constructed in violation of one or more

Smith & Mosier (1984) guideline.

It is intended that each of the above conditions be more difficult
than that which precedes it due to the language intensiveness of the
stimuli--except for NES subjects for whom condition 2 is equivalent
to condition 3 and condition 5 equivalent to condition 6.

Sample scripts in "good English®, "degraded English®, Spanish,
and Korean are presented. in Appendix D. For each trial detailed
therein is a three digit code. The first digit, which ranges between
1 and 10, indicates the number of the map which serves as the
background. The second digit, which varies from 1 to 6, indicates
the symbol (see Appendix A) which is to be the target on that trial,
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